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1. VAji apparatus for supplying fluid at a desired temperature to 
desired location to pool a heat load, said apparatus comprising: 


a hot reservoir containing j luid a t a temperature above the temperature 


desired; 


a cold reservoir containing fluid at a temperature below the 
temperature desired; and 

a three-way Control valve fluidly connected between the hot and cold 
reservoir, said control valve configured to deliver at least one of said hot reservoir 
fluid and said cold reservoir fluid to the desired location. 

2. An apparatus in accordance with Claim 1 further comprising a 
Jieater.and-a.cluller 5 said hot reservoir maintained at the hot reservoir's temperature by 
said heater and said cold reservoir maintained at the cold reservoir's temperature by 
said chiller. 



3. An apparatus in accordance with Claim 1 configured to achieve a 
temperature control precision of ±0. 

4. An apparatus in accoVdance with Claim 1 further comprising a flow 
control valve fluidly c< nnected to the three-way control valyeJa^control the flow rate 
of the fluid issuing from the three-way control vah 


20 


5. A methoc 


ing fluid at a desired temperature, said method 


comprising: 


maintaining a hot reservoir containing fluid at a temperature above the 
desired temperature; 

maintaining a cold reservoir containing fluid at a temperature below 
the desired temperature; and 
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mixing fluid from the hot reservoir with fluid from the cold reservoir 
through use of a three-way valve to achieve a temperature control precision of ±0.1 °F. 

6. A \ method in accordance with Claim 5 further comprising 
controlling the flow frAm the three-way valve through use of a flow control valve 
fluidly connected to the three-way valve. 

7. An apparatus for controlling temperature at a desired value at a heat 
load, said apparatus comprising: 

a fluid cormectlon to the heat load; 

a heat exchangei^in thermal contact with the fluid connection upstream 
of the heat load; and 



a chiller fluidly ^e^ripected to th^Jieat exchanger for supplying chilled 
fluid to the heat exchanger. 

8. An apparatus in Accordance with Claim 7 further comprising a 
reservoir of chilled fluip fluidly connected to said chiller. 

9. An Apparatus in accordance with Claim 7 further comprising a two- 
way control valve flu dly connected to said heat exchanger such that the flow rate of 
fluid to said heat exchanger can be controlled. 

10. Anxapparatus in accordance with Claim 9 further comprising a 
flow control valve in fluKkQonnection withW^heat exchanger, said flow control 


valve configured to achieve a temperaturecontrol precision of ±0.1 °F. 

11. A method of controlling temperature at a desired value at a heat 
load, said method comprising: 

establishing a fluid connection to the fteat load; 

placing a heat exchanger in thermal contact with the fluid connection 
upstream of the heat load; 
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placing a chiller in fluid connection with the heat exchanger; and 

supplying chilled fluid to the heat exchanger, whereby heat generated 
by the heat load is\ dissipated and a temperature control precision of ±0. 1 °F is 
achieved. 
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12. A method in accordance with Claim 11 further comprising fluidly 
connecting a reservoir to the chiller. 

13. A method in accordance with Claim 1 1 further comprising placing 
a two-way control valve In fluid connection with the heat exchanger. 

14. A method in accordance with Claim 1 1 further comprising placing 
a flow control valve in fluM connection with the heat exchanger. 


15. An 
apparatus comprising 


ratus for supplying fluid at a desired temperature, said 


temperature; 


temperature; 


a /not reservoir containing fluid at a temperature above the desired 


a cold reservoir \containing fluid at a temperature below the desired 


a nrst two-way conisrol valve fluidly connectedJo-^aM'hot reservoir; 
a secoiwltwo-way jggjatrel^valve fluidly connected to said cold 


reservoir; and 


20 a junction fluidly connected to said first two-way control valve and to 

said second two-way control valve, said junction downstream of said first two-way 
control valve and said second two-way cohtrol valve such that fluid issuing from said 
hot reservoir mixes with fluid issuing from said cold reservoir. 
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16. An\ apparatus in accordance with Claim 15 further comprising a 
heater to heat the fluid i\i said hot reservoir and a chiller to chill the fluid in said cold 
reservoir. 

17. An apparatus in accordance with Claim 15 wherein said apparatus 
configured to achieve a temperature control precision of ±0. 1 °F 

18. An apparatus in accordance with Claim 15 further comprising a 
flow control valve downstream of said junction. 


19. A method of supplying fluid at a desired temperature, said method 


comprising: 


fluidly connecting a hot reservoir containing fluid at a temperature 
above that desired to a first two-way control valve; 

fluidly connecting a cold reservoir containing fluid at a temperature 
below that desired to a second two-way control valve; and 

fluidly connecting a junction to the first two-way control valve and to 
the second two-way control valve^tiiS^imction'connected downstream of the first two- 
way control valve and the sep^md two-way controPvalve such that fluid issuing from 
the hot reservoir mixes with fluid issuing from thte cold reservoir to achieve a 
temperature control precision of ±0.1°F. 


20. A mithod 
to heat the fluid in the hot 


in accordance \yith Claim 19 further comprising a heater 
reservoir. 


21. The rAethod of Claim 19 
fluid in the cold reservoir. 


ler cc 


ising a chiller 


To-diill 
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22. The method of Claim 19 further comprising a flow control valve 
downstream of the junction. \ 


* 

23. \ An apparatus for supplying fluid at a desired temperature, said 
apparatus comprising: ^ 

a cold rteservoir containing fluid at a temperature below the desired 
temperature; \ 

a fluid conduit fluidly connected to the cold reservoir; and 

a heated bypass loop comprising a heater and a two-way control valve, 
said loop fluidly connected to \he fluid conduit such that a portion of fluid from said 
fluid conduit is diverted through said heated bypass loop and then returned to said 
fluid conduit. \ 

24. An apparatus in accordance with Claim 23 further comprising a 
chiller to chill the fluid in said colcKreservoir and a temperature controller to control 
said heater. \ 

25. An apparatus in accordance with Claim 23 wherein said apparatus 
configured to achieve a temperature control precision of ±0.1 °F. 

26. An apparatus in accordance with Claim 23 wherein said fluid 
conduit comprises a flow control valve to control the flow rate in said fluid conduit. 

27. jA method of supplying fluid at a desired temperature, said method 
comprising: \ 

passing a fluid from a cold reservoir containing fluid at a temperature 
below the desired temperature through a fluid conduit; 

passing at least a portion of the fluid\n the fluid conduit through a 
heated bypass loop which includes a heater and a two-waV control valve; 

heating the fluid in the heated bypass loop; and 
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mixing fluid from the heated bypass loop with fluid from the cold 
H ^reservoir to achieve tW desired temperature with a temperature control precision of 
W).1°F. 


28. A method in accordance with Claim 27 further comprising a 
chiller to chill the fluid in the\old reservoir. 



29. A m- 
comprises a programmabl 



cordance with Claim 27 wherein the heater 
hire controller. 


30. A method in accordance with Claim 27 wherein the fluid conduit 


includes a flow control valve. 
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